Climate change adaptation encompasses a wide range of behaviours in response to a variety of short-and longterm risks. Now meta-analyses identify which motivational factors are consistent predictors of adaptation action, and which are more context-specific.
T he impacts of climate change are already being felt, and are threatening lives and wellbeing. While greenhouse gas reduction is critical to reducing the threat posed by climate change, past emissions mean that increases in the frequency of events such as Hurricane Harvey 1 To address the need for a cohesive overview of this research field, van Valkengoed and Steg use meta-analyses to synthesize data from 106 adaptation studies. Their findings show that beliefs about the opinions and behaviour of others (social norms) and negative emotional response towards climate hazards are consistently strong predictors of adaptation engagement. Likewise, individual beliefs about the effectiveness of adaptation behaviours and perceived ability to undertake them (self-efficacy) appear to be critical to their adoption across contexts. For those working to assess and build adaptive capacity at community levels, this reinforces the importance of considering not only what can feasibly be done to reduce the threats posed by climate change impacts, but the extent to which community members perceive measures to be effective, supported by others and within their ability to implement.
However, not all motivational factors were found to have the same effect on all types of adaptation behaviours. For example, in keeping with the broader risk preparedness literature 6 , van Valkengoed and Steg found that trust in government was linked to greater compliance with emergency warnings systems (for example, evacuating in the face of a hurricane). However, trust in flood barriers put in place by authorities was a negative predictor of home flood-proofing. In other words, trust in guidance to take immediate protective action increases the likelihood of compliance, but overconfidence in structural defences impedes willingness to proactively undertake individual riskpreparedness measures, perhaps because it reduces the perceived need for adaptation. As another example, climate change belief was linked to policy support but not greater willingness to undertake protective actions. These examples illustrate the importance of assessing the role of different motivational factors across different types of adaptation, as a factor that increases engagement in one Credit: US Army Photo / Alamy Stock Photo type of behaviour may be a barrier to another.
The core strength of the meta-analysis approach used by van Valkengoed and Steg is that it allows data from studies examining different adaptation behaviours to be analysed together, allowing for more robust generalizations and recommendations. The inevitable limitation is that it is restricted to those hazards, locations, timescales and behaviours for which quantitative studies exist. For instance, while developing countries are most vulnerable to the impacts of climate change 7 , the fact that fewer quantitative surveys on adaptation behaviours have been conducted in these regions means that they are underrepresented in these analyses. Likewise, hurricanes and flooding are heavily represented in the analysis, while other climate impacts such as vector-borne diseases and supply-chain disruption are absent. This highlights a need for work assessing the predictors of adaptation behaviours where evidence is currently lacking.
In all possible futures, adaptation to a changing climate is necessary to limit harm and support wellbeing 3 . This not only requires well-informed policies and technical measures, but solutions that elicit public support and engagement 
Margaret M. McBride
A ntarctic krill (Euphausia superba) is a key species in the Southern Ocean foodweb. It forms a major link between phytoplankton and predators at higher trophic levels -including squid, fish, penguins, seals, whales, albatrosses and petrels (Fig. 1) -and supports the largest fishery in the Southern Ocean. Accordingly, any major perturbation in the krill population, including spatial and temporal changes in distribution and abundance, will have ramifications both economically and throughout the Southern Ocean food web.
Predictions of poleward and upward latitudinal shifts in the distribution range of plant and animal species in response to climate change 1 is becoming reality. Northward advancement of key zooplankton species (that is, calanus copepods and krill, for example) from the North Atlantic into sub-Arctic and Arctic waters in response to warming sea surface temperatures has been documented and is ongoing ) within a larger statistical framework to demonstrate that within the main population centre the horizontal distribution of Antarctic krill has contracted poleward (~440 km) over the last 90 years. This is contextualized against previous work regarding changes in the distribution and density of Antarctic krill in the southwest Atlantic sector, where over 50% of the circumpolar krill stock is found.
The krill life cycle is associated with sea ice year-round 5 , yet it is difficult to reconcile how a poleward shift in the distribution of Antarctic krill could bode well. Any movement poleward for suitable habitat is ultimately blocked by the frozen continent itself. In addition, such a shift infers a contraction into diminished spatial habitat as the meridians converge most rapidly at high latitudes.
Food availability is critical for success, and sea-ice-associated phytoplankton blooms (mostly diatoms and flagellates) occurring at critical times of year are essential for completion of the krill life cycle 6 . As such, latitudinal changes, which determine the seasonal cycle of light, affect the timing and amount of energy input into the ecosystem. The timing of ice formation at a specific latitude is crucial to the amount of food available to larval krill in the winter ice habitat. However, due to the differences in day length and sun angle, the amount of solar energy reaching the surface of the Earth in autumn and winter is significantly less at higher latitudes than at lower latitudes. The estimated decrease in light with increasing latitude is ~8% for spring and summer, but> 50% for autumn and winter.
For polar organisms that can survive the autumn and winter with some light, but not complete darkness, this decrease in light input could be critical 7 . As such, the impact of the changing seasonal light cycle on krill physiology is another potentially important aspect of poleward movement of Antarctic krill. This area of research on krill ecology has not received much attention. Nevertheless, over the latitudinal range
